Heteropachylinae Kury, 1994 is currently considered an early lineage of Gonyleptidae Sundevall, 1833 and includes small harvestmen that occur in the Atlantic Forests, mainly in the Northeast Region of Brazil. The species of Heteropachylinae were spread in different subfamilies until the establishment of the group. As a result of that, until now there were no comparative works on the subfamily in the literature. In this study, the first systematic review for Heteropachylinae was carried out and the first phylogenetic hypothesis for their taxa is proposed, by means of a cladistic approach. A total of 102 morphological characters was coded for 21 terminal taxa: 11 species of Heteropachylinae, two species from the genus Mangaratiba Mello-Leitão, 1940 (considered as Heteropachylinae before this paper), seven other gonyleptids, and one cosmetid. The data were analysed using heuristic search algorithms, resulting in one most parsimonious tree (280 steps, consistency index = 0.47, retention index = 0.63). A parsimony analysis under implied weights was also performed, resulting in three trees. According to the results, Heteropachylinae is a monophyletic and well-supported group if Mangaratiba is excluded. This genus should be returned to where it was originally described -Pachylinae. The subfamily distribution is restricted from Ceará to Espírito Santo Brazilian states. Pseudopucrolia Roewer, 1912 is considered a senior synonym of Melloa Roewer, 1930 , Thaumatoleptes Roewer, 1930, and Tribunosoma Roewer, 1943 
INTRODUCTION
Heteropachylinae Kury, 1994 was proposed in a study of the early lineages of Gonyleptidae Sundevall, 1833 (Kury, 1994) , in which two other subfamilies were also newly proposed (Cobaniinae Kury, 1994 and Metasarcinae Kury, 1994) . The subfamily was erected based on the synapomorphic free tergites with projected corners and more or less fused with scutum in males (Kury, 1994) .
Until the establishment of Heteropachylinae, its species were distributed in different subfamilies of Gonyleptidae and Phalangodidae Simon, 1879. This fact in part justifies the lack of any comparative study of the species of the subfamily in the literature (Mendes & Kury, 2003) . Besides the allocation of its species to different taxonomic groups, the predominance of monotypic genera is another problem associated with the classificatory model proposed by Roewer (e.g. 1923) and followed by other authors (e.g. Mello-Leitão, 1932; Soares & Soares, 1946 , 1949 , 1954 . Most of the available descriptions, redescriptions, and illustrations in the literature are insufficient to recognize the species. The male genitalia have been illustrated only for two species (Soares, 1977; Mendes & Kury, 2003) ; thus, until now, there has been no characterization and inquiry on the taxonomic importance of this structure in the group. There are in the literature indications of relationship between some of its genera based on morphological resemblance (Roewer, 1930; Soares, 1968 Soares, , 1977 Mendes & Kury, 2003) , but none includes a detailed study comparing the species of the group. Since these species were grouped by Kury (1994) little work has been carried out on the taxonomy of the subfamily, so there were no comparative descriptions and diagnoses, or a key to the genera and species of Heteropachylinae until now.
In the present work the monophyly of Heteropachylinae was tested and the first hypothesis of phylogeny proposed for its taxa using a cladistic paradigm, including a new classification of the subfamily congruent with the results obtained. Redescriptions and illustrations are also provided for all species and a new genus and three new species are proposed and described.
SYSTEMATIC BACKGROUND
Until this paper the distribution of Heteropachylinae was restricted to the remnant Atlantic Forest from Ceará to Paraná Brazilian states and had 11 species grouped in eight genera (Kury, 1994 (Kury, , 2003a Mendes & Kury, 2003) .
In a paper on the arthropods collected in the Bavarian expedition to Brazil at the beginning of the 19 th century, Perty (1833) described the first species of the group, Eusarcus muticus, in a description of few features without illustrations. Koch (1839a) transferred this species to Gonyleptes Kirby, 1818 and gave a more detailed description with a coloured figure, but little information. Later, Roewer (1913a) created Heterogonyleptes for this species, placing it in Phalangodidae Tricommatinae Roewer, 1912 . In those times, Laniatores without pseudonychium sensu Roewer (1923) were placed in Phalangodidae and the species with distitarsus I trimerous (as opposed to bimerous) were assigned to Tricommatinae [much later transferred to Gonyleptidae (Kury, 2003a) ].
All the other species were described (and redescribed) under Gonyleptidae during the 20 th century by the prominent arachnologists of that time: Carl Friedrich Roewer, Cândido de Mello-Leitão, Benedicto Soares, and Helia Soares (Roewer, 1913a (Roewer, ,b, 1930 (Roewer, , 1943 Mello-Leitão, 1928; Soares & Soares, 1946 , 1974 Soares, 1977) . Following the 'Roewerian' method, those species with four mesotergal areas were described under Pachylinae Sørensen, 1884 (Chavesincola inexpectabilis Soares & Soares, 1946 ; Heteropachylus peracchii Soares & Soares, 1974 ; Heteropachylus spiniger Roewer, 1913; Mangaratiba acanthoprocta (H. Soares, 1968) ; Mangaratiba angulispinosa (H. Soares, 1966) ; Mangaratiba monstrosa Mello-Leitão, 1940 ; Tribunosoma discrepans Roewer, 1943 and those with three mesotergal areas under Gonyleptinae Sundevall, 1833 (Aesotrinoma crassicalcanei H. Soares, 1977; Melloa incerta (MelloLeitão, 1928) ; Thaumatoleptes rugosus Roewer, 1930) . Except for H. peracchii, all the species were originally described or later transferred (M. incerta) to monotypic genera. The standard of species descriptions also followed the pattern implemented by Roewer and are poorly illustrated, most of them with just a drawing of the dorsum without the appendages.
The fusion of the free tergites to the dorsal scutum in males, a great conspicuous characteristic and considered a synapomorphy of the group (Kury, 1994 ; this paper) was commented on by Roewer (1930 Roewer ( : 405, 407, 1943 in few of his descriptions/ redescriptions, and by Soares & Soares (1946) in the description of C. inexpectabilis. In the latter, the authors made a curious comment at the end of the genus diagnosis. They said that if this fact was constant in both sexes and in many exemplars, it should result in the formation of a new family for the species. In spite of recognizing the proximity of the genera Thaumatoleptes Roewer, 1930 , Triaenosoma Roewer, 1913 (= Pseudopucrolia Roewer, 1912 , and Melloa Roewer, 1930 based on that characteristic, Roewer (1930) , continuing with the system created by himself, never put them in them same group, leaving this information lost and being 'rescued' only more than six decades later (Kury, 1994) .
Studying the phylogeny of the early lineages of Gonyleptidae, Kury (1994) established Heteropachylinae for nine genera that were in different groups: Aesotrinoma H. Soares, 1977 ; Canopilio H. Soares, 1968; Chavesincola Soares & Soares, 1946; Heterogonyleptes Roewer, 1913 (= Pseudopucrolia = Triaenosoma = Pseudotriaenosoma Mello-Leitão, 1927 ; Heteropachylus Roewer, 1913; Mangaratiba Mello-Leitão, 1940; Melloa; Thaumatoleptes; and Tribunosoma Roewer, 1943. Later, Kury (2003a) added the genus Pseudopucrolia and proposed new synonymies totalling eight genera and 11 valid species (see Systematic section for the current classification). Mendes & Kury (2003) redescribed Thaumatoleptes rugosus, proposing a paradigm of description of the structures for the species of Heteropachylinae. In that paper, the proximity of the genera Melloa, Pseudopucrolia, Thaumatoleptes, and Tribunosoma was suggested based on the morphology of the free tergites and femur IV.
MATERIAL AND METHODS

MATERIAL EXAMINED
For this study, 708 specimens were examined. The material of Heteropachylinae is listed before the description of each species in the Systematic results section. The outgroup material examined is listed in 
CLADISTIC ANALYSIS
The ingroup consists of all the currently valid species of Heteropachylinae, plus three undescribed species. The outgroup taxa correspond to seven species representing six subfamilies of Gonyleptidae and one representative of Cosmetidae. Table 1 provides the list of species used as outgroups in the analysis, indicating the material used.
A total of 102 characters was coded for 21 terminal taxa, with the data matrix (Appendix) constructed in MESQUITE (Maddison & Maddison, 2009 ). The characters are based almost exclusively on males because the females of Heteropachylinae, as in many other Gonyleptidae subfamilies, are highly homogeneous and lack complex structures in the free tergites, coxa, trochanter, and femur IV. These structures, besides those from male genitalia, compose 51% of the characters in the present analysis.
The characters were treated as unordered and the polarization was performed a posteriori, resulting from the rooting of the diagrams obtained by the parsimony analysis (Nixon & Carpenter, 1993) . The autapomorphies were included because of their great descriptive value and to evaluate morphological gaps that could justify arbitrary decisions of cuts of taxonomical categories. The coding for the terminals is shown in the Appendix.
An exact analysis using implicit enumeration was performed by the program TNT (Goloboff, Farris & Nixon, 2008b) . The branch-support was evaluated through absolute Bremer support (Bremer, 1994) , relative Bremer support (RBS, relative fit difference; Goloboff & Farris, 2001) , and bootstrap (Felsenstein, 1985) , both performed by TNT. The Bremer support was calculated by searching for suboptimal trees, increasing the number of suboptimal trees in steps. This was carried out to make sure that the buffer would not be filled just by highly suboptimal trees, which would cause an overestimation of the support. The bootstrap analysis was performed with 5000 replicates with tree bisection-reconnection branch swapping. The distribution and optimization of the characters on the trees obtained were studied through the program WINCLADA (Nixon, 1999 (Nixon, -2002 . 
REVISION OF HETEROPACHYLINAE 439
Besides the equal-weighted analysis, I also performed an analysis under implied weights (Goloboff, 1993) via TNT, which attributes higher values to characters which better fit (fi) the trees. There may not be an optimal value for k, but for data where the most homoplastic characters rarely exceed ten extra steps, k = 5-16 can be considered adequate (Goloboff et al., 2008a) . I performed analyses with k = 1-6, 15, and 20 to observe the effect of the constant variation over the topology of the trees. These results are summarized as space plots ('Navajo rugs'). Other authors have also estimated the stability of results under different concavity values (k) in phylogenies using morphological data (Prendini, 2003; de Bivort & Giribet, 2004) . The evaluation of the stability of results under different parameters, such as different concavity values (k), is comparable to a sensitivity analysis (Wheeler, 1995) , as used in molecular analyses. The analyses under implied weights were also performed using implicit enumeration.
MEASUREMENTS AND TERMINOLOGY
Measurements are given in millimetres. Whenever possible, they are given for the holotype, followed by medians of other exemplars (males and females) with minor and maximum values in parentheses. Abbreviations: CL, carapace length; MCW, maximum carapace width; ASL, abdominal scutum length; MASW, maximum abdominal scutum width; FL, femur IV length.
The descriptions and illustrations were created following the pattern of Mendes & Kury (2003) . The spines of the tibia and tarsus of pedipalps are coded as 'I' for long spine and 'i' for short spine as is usual in the harvestman literature, but I used brackets to indicate spines that come from the same socket and a plus signal to indicate a gap between the spines.
GEOGRAPHICAL DISTRIBUTION
The primary sources for the geographical distribution of the species were the labels of the analysed material and literature records. Some doubtful literature records were not included, but they were mentioned in the notes after description of each species. The given distributions for the species have reference to the Global Ecoregions adopted by the World Wild Fund for Nature (Olson & Dinerstein, 2002) CLADISTIC ANALYSIS CHARACTERS A list of the characters used in this analysis is given below with their respective length (L), consistency (CI), and retention (RI) indexes (relative to the analysis with equal weights, Fig. 1) , and also comments when relevant. As females do not bear well-developed armatures on free tergites and leg IV, characters relative to those structures are based only on males (characters 24-39 and 62-90 (Fig. 3C); (1) one. L = 3; CI = 0.33; RI = 0.
The unpaired median armature, state (1), just occurs in the outgroup independently in Pachylus chilensis (Gray, 1833) , Cobania picea (Bertkau, 1880) , and Borguyia bocaina Yamaguti & Pinto-da-Rocha, 2009 , in DELTRAN optimization. However, from an accelerated transformation (ACCTRAN) point of view it could be considered independently as an autapomorphy of Borguyia bocaina and a synapomorphy of (P. chilensis + C. picea) + Heteropachylinae, with a reversion to state (0) in Heteropachylinae. 6. Eye mound, kind of pair of ornamentation: (0) granules (Fig. 5C ); (1) spines (Fig. 3C ). L = 4; CI = 0.25; RI = 0.25. 7. Eye mound, shape: (0) saddle-shaped; (1) convex (Fig. 3C ). L = 3; CI = 0.33; RI = 0.33. 8. Ozopore, integumentar dome: (0) absent; (1) present (Fig. 3A , E). L = 1; CI = 1; RI = 1. This character is modified from morphological character I from Hara & Gnaspini (2003: 268) , just considering absence/presence, dismissing the position of the dome (present in the original character) as it should constitute another character not relevant to this analysis. 9. Ozopore, integumentar dome, V-shaped cut: (0) absent; (1) present (Fig. 3E ). L = 3; CI = 0.33; RI = 0.60. This character corresponds to morphological character II from Hara & Gnaspini (2003: 268) . 10. Ozopore, posterior opening: (0) absent (Fig. 3E); (1) present. L = 3; CI = 0.33; RI = 0.66. This character is modified from the morphological character III from Hara & Gnaspini (2003: 268) , just considering absence/presence, dismissing the size of the opening (present in the original character) as once more it should constitute another character not relevant to this analysis. 11. High density of dark granules covering dorsal surface of the body: (0) absent; (1) present. L = 2; CI = 0.5; RI = 0. 12. Groove between mesotergal areas III and IV: (0) complete, four areas (Fig. 15A, B) ; (1) absent, three areas (Fig. 13A) ; (2) incomplete (Figs 3A, 11). L = 6; CI = 0.33; RI = 0.50. The number of mesotergal areas was used by Roewer to define groups (e.g. Roewer, 1923) , and it is still used to differentiate Gonyleptinae from Pachylinae, as none of both subfamilies currently has a reasonable diagnosis. This character varies a lot inside Gonyleptidae. In this analysis the condition of state (0), four defined areas, was the plesiomorphic state. The fusion of areas III and IV can be presumed as long as the species of Pseudopucrolia shows a vestige of this fusion in area III, state (2) (although some specimens do not show the vestige). The fusion of the original areas III and IV in Heteropachylinae occurs independently in two more species, Heteropachylus ramphonotus sp. nov. and Heteropachylus crassicalcanei. 13. Mesotergal area I, longitudinal division: (0) present, forming right and left halves (Fig. 3A) ; (1) absent, entire (Fig. 13A ). L = 2; CI = 0.50; RI = 0. 14. Mesotergal area II, pair of paramedian granules, size in relation to the other granules of the area: (0) same size (sometimes absent) (Fig. 11) ; (1) larger (Fig. 17A ). L = 7; C = 0.14; RI = 0.14. The presence of a pair of granules on the areas can be a subjective character, as when the area is entirely granulous the absence or presence could (Fig. 13A, D) . Uninformative. 20. Mesotergal area IV, longitudinal division: (0) present, forming right and left halves, divided (Fig. 15A, B) ; (1) absent, entire (Fig. 19A, B ). L = 4; CI = 0.25; RI = 0. 21. Mesotergal grooves, depth: (0) deep (Fig. 3B, E) ;
(1) shallow (Fig. 5B , E) (superficial). L = 3; CI = 0.33; RI = 0. 22. Dorsal scutum, surface of lateral area: (0) smooth;
(1) with row of tubercles (Fig. 3A , E). L = 1; CI = 1; RI = 1. 23. Dorsal scutum, shape: (0) more or less rounded, as in most cosmetids (e.g. Cynorta, Metavononoides); (1) rectangular; (2) pyriform (Fig. 3A) . L = 2. Uninformative. 24. Free tergites in males, degree of fusion to the dorsal scutum: (0) without fusion; (1) free tergites I and II fused to the dorsal scutum (Fig. 3A , E); (2) free tergites I, II, and III fused to the dorsal scutum (Fig. 3A, D ). L = 2; CI = 1; RI = 1. This character, along with 25, 30, and 38, is equivalent to character 13 of Kury (1994) . In that character the author put information on the lateral armature and fusion of the free tergites together. I chose to treat these as independent characters.
Free tergite I, corners (lateral margin), armature:
(0) absent (Fig. 5A) ; (1) present (Fig. 23A ). L = 3; CI = 0.33; RI = 0.66. 26. Free tergite II, median armature: (0) absent (or much reduced) (Fig. 11) ; (1) present (Fig. 3A) . L = 3; CI = 0.33; RI = 0.75. 27. Free tergite II, median apophysis, shape: (0) conic (Fig. 3A, B (Fig. 7E) ; (1) in a central position (Fig. 23D ). L = 1; CI = 1; RI = 1. 43. Ventral anal operculum, aspect of surface: (0) smooth (Fig. 5F ); (1) with saliencies that look like the result of the lateral merging of two or more tubercles (Fig. 3F) ; (2) (1) bifurcated (Fig. 5E ). L = 2; CI = 0.50; RI = 0.87. (Fig. 3A) ; (1) (Fig. 3D ). L = 1; CI = 1; RI = 1. 88. Femur IV, retrolateral margin, apical apophysis/ tubercle, shape: (0) apophysis dorsally curved (Fig. 5D) ; (1) completely dorsally pointed (Fig. 23E) ; (2) tubercle (much reduced); (3) apophysis ventrally curved. L = 7; CI = 0.42; RI = 0.42. 89. Femur IV, prolateral margin, apical armature: (0) absent; (1) present (Fig. 3D ). L = 3; CI = 0.33; RI = 0.50. 90. Femur IV, prolateral margin, apical armature, shape: (0) rounded tubercle with acuminate apex (Fig. 23E) ; (1) conical apophysis (Fig. 3D ). L = 2; CI = 0.50; RI = 0.
MALE GENITALIA 91. Glans, dorsal digitiform process: (0) present (Fig. 12) ; (1) 
RESULTS
The analysis under equal weights resulted in one most parsimonious tree, with 280 steps, CI = 0.47, RI = 0.66 (270 steps, CI = 0.45, RI = 0.63 removing uninformative characters). The obtained hypothesis ( Fig. 1) shows that Heteropachylinae can only be considered monophyletic if Mangaratiba is excluded from the group. A list with the apomorphies and optimizations for this tree is provided in Table 2 , and these are also represented in Figure 2 . Heteropachylinae after exclusion of Mangaratiba is recovered as monophyletic, highly supported by bootstrap value (96%) and with the highest Bremer support value of the analysis (12). The subfamily was supported by 14 unambiguous synapomorphies, amongst them: the fusion of free tergites I and II to the dorsal scutum in males (character 24, state 1); the presence of lateral armature on the corners of free tergite II (character 30, state 1); bifurcate apophysis on the dorsum of coxa II (character 56, state 1); distal blunt curve apophysis on the prolateral margin of trochanter IV (character 71, state 1); ventral plate of male genitalia subrectangular, slightly narrower at basal portion, excavated on the dorsolateral surface and with blunt, small, rounded setae on the ventral surface (respectively characters 94-96, state 1). This group includes two clades, one composed of Magnispina gen. nov. + Pseudopucrolia, and the other of Heteropachylus.
The clade (Magnispina gen. nov. + Pseudopucrolia) is supported by three synapomorphies in both optimizations (ACCTRAN and DELTRAN) as the incomplete groove between mesotergal areas III and IV (character 12, state 2), and it is weakly supported by bootstrap (< 10%) and Bremer supports (1). Pseudopucrolia is supported by seven synapomorphies such as the presence of a longitudinal keel in free tergite III (character 34, state 1); femur IV only slightly curved in dorsal view (character 75, state 0) and straight in lateral view (character 76, state 0) with a prolateral row of tubercles increasing progressively in size towards the apex (character 86, state 1), the last one an exclusive synapomorphy. It obtained a bootstrap support of 58% and a Bremer support of 6.
Heteropachylus is supported by six unambiguous synapomorphies such as the unpaired armature of mesotergal area III, which is an exclusive synapomorphy (character 17, state 1); calcaneus I lighter than and with size about half of metatarsus I (respectively character 54, state 0 and character 53, state 0); dorsal digitiform process in glans of male genitalia absent (character 91, state 1). This clade is weakly supported by bootstrap and Bremer supports (35% and 1, respectively).
The analysis under implied weights obtained three trees with different topologies. Table 3 lists length, consistency and retention indexes, and fit from the trees obtained. The recovery of the clades obtained with implied weighting using different concavities is 
SYSTEMATIC ACCOUNTS
The former and the proposed classifications of Heteropachylinae based upon the cladistic analysis are given in Table 4 . Table 2 for details.) A, cladogram including outgroup represented. B, relationships amongst species of Heteropachylinae.
HETEROPACHYLINAE KURY, 1994 Gonyleptinae [part]: Roewer, 1913a Roewer, : 167, 1923 Mello-Leitão, 1932: 231; Soares & Soares, 1949: 151.
Pachylinae [part]: Roewer, 1913a Roewer, : 10, 1923 Mello-Leitão, 1932: 131; Soares & Soares, 1954 : 225. Heteropachylinae Kury, 1994 2003a: 142; 2007: 168. Kury & Pinto-da-Rocha, 2007: 198; Sigrist & Carvalho, 2008: 35 . A short summary of the main differences between the topology of the trees is also included. EW; equal weighting; IW, implied weighting. Kury, 1994 Heteropachylinae Kury, 1994 Tribunosoma Roewer, 1930 Magnispina gen. nov. T. discrepans Roewer, 1943 Magnispina neptunus sp. nov. Melloa Roewer, 1930 Pseudopucrolia Roewer, 1912 M. incerta (Mello-Leitão, 1928 Pseudopucrolia discrepans (Roewer, 1943) comb. nov. Pseudopucrolia Roewer, 1930 P. incerta (Mello-Leitão, 1928 ) comb. nov. P. mutica (Perty, 1833) *P. mutica (Perty, 1833) Thaumatoleptes Roewer, 1930 P. rugosa (Roewer, 1930) comb. nov. T. rugosus Roewer, 1930 Heteropachylus Roewer, 1913a Heteropachylus Roewer, 1913a Heteropachylus ramphonotus sp. nov. H. peracchii Soares & Soares, 1974 H. peracchii Soares & Soares, 1974 *H. spiniger Roewer, 1913a *H. spiniger Roewer, 1913a Aesotrinoma H. Soares, 1977 Heteropachylus gracilis sp. nov. A. crassicalcanei H. Soares, 1977 H. crassicalcanei (H. Soares, 1977 comb. nov. Chavesincola Soares & Soares, 1946 H. inexpectabilis (Soares & Soares, 1946) The type species of the nonmonotypic genera are indicated with an asterisk (*).
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Distribution (Figs 27, 28) . BRAZIL. From Ceará to north of Espírito Santo, restricted to tropical moist broadleaf Atlantic Forest.
Type genus: Heteropachylus by original designation.
Diagnosis: Gonyleptid with scutum length about 5 mm, anterior border of carapace usually with tubercles or granules. Eye mound wider than long, convex, not located directly on anterior margin of carapace, bearing pair of tubercles or granules. Area III with variable armature, mostly with pair of paramedian small tubercles. Males with at least free tergites I and II fused to the dorsal scutum ( Fig. 3A) , free tergite II bearing median apophysis (reduced or absent only in P. rugosa) and armature on the corners (Fig. 3A) . Ozopore with V-shaped cut at the posterior rim of the anterior opening slit (Fig. 3E ). Sternite V double the size of the others in lateral view ( Fig. 3F ). Basichelicerite smooth, with ventral granule, bulla well marked; cheliceral hand smooth, with bristles mainly on distal portion. Calcaneus I slightly thicker than astragalus I. Coxae I-II with a pair of dorsal apophyses each, those of coxa II bifurcate (Fig. 5E ). Male coxa IV (Fig. 3A , E) hypertelic, bearing apical apophysis on the prolateral margin [small spine in females ( Fig. 3B) ]. Male trochanter IV wider than long, with apical curve apophysis on the prolateral margin and acuminate on the retrolateral margin ( Fig. 3A) [trochanter narrow in females with apical prolateral spine (Fig. 11) ]. Femur IV (Fig. 4) short, curved in dorsal view, bearing rows of tubercles and apical apophyses in males. Male genitalia (Figs 12, 25) . Ventral plate of male genitalia subrectangular, slightly narrower at basal portion, distal border concave, without lateral lobes, excavated on the dorsolateral surface seeming to be divided into ventral and dorsal layers and ventrally covered with minute setae. Blunt small rounded ventral setae and five pairs of dorsal spiniform setae. Glans without ventral process, in some cases bearing a dorsal digitiform process (Fig. 12D, H Etymology: Genus name comes from the Latin magnus (large) + spina (thorn) in reference to the large median apophysis of free tergite II. Gender feminine.
Diagnosis: Three mesotergal areas; mesotergal area III with a pair of tubercles (Fig. 3A) . Median apophysis of free tergite II robust and spiniform (Fig. 3A , B, E, F), at least twice the tergite length, tergite bearing a stout spiniform apophysis on each corner; free tergite III without a longitudinal keel, with posterior border convex and unarmed corners (Fig. 3A) . Dorsal anal operculum with rounded tubercles (Fig. 3F) . Ventral anal operculum with pair of tubercles irregularly shaped (Fig. 3F) . Calcaneus I same colour as the astragalus and less than half metatarsus I length. Femur IV distinctly curved in dorsal view and with two curvatures ('S-shaped') in lateral view, bearing a large dorsobasal apophysis and a row of elongate, rounded tubercles on the prolateral margin, larger in the middle of the row (Fig. 4) . Male genitalia. Most basal seta of the distal group of setae larger than the others; dorsal digitiform process of glans present (Fig. 12A, B) .
MAGNISPINA NEPTUNUS SP. NOV.
(FIGS 3, 4, 12A, B, 27). Median apophysis of free tergite II robust, at least double the tergite length (Fig. 5A, E) ; free tergite I without armature on corners; posterior border of free tergite III distinctly convex (Fig. 5A) Dorsal surface of the body covered by dark granules at high density; median armature of free tergite II mostly absent (Mendes & Kury, 2003: Fig. 2 ), sometimes present but very reduced in size . . . Pseudopucrolia rugosa 5(4). Calcaneus I less than half the length of the metatarsus; femur IV without conspicuous medial apophysis in the main dorsal row of tubercles (Fig. 10A, C, D Calcaneus I about half of the length of the metatarsus; femur IV with conspicuous medial apophysis in the main dorsal row of tubercles (Fig. 8C, D (Fig. 3A) ; median apophysis of free tergite II robust, at least twice the tergite length (Fig. 3A) Mesotergal area I divided in left and right halves by a median longitudinal groove; mesotergal area II with pair of paramedian granules larger than the others; groove between mesotergal areas II and III complete; median armature of free tergite III present (Fig. 17A) Free tergites I-II fused to the dorsal scutum; free tergite II with armature in the corners (protuberant corners) and median apophysis of free tergite II conical (Fig. 19A) (Fig. 23A) ; without robust dorsodistal apophysis in femur IV (Fig. 24C, D Mesotergal area IV entire (Fig. 21A) , without the longitudinal groove; robust dorsodistal apophysis in femur IV (Fig. 21C, D form curved apophysis, pointed backwards (Fig. 3E) ; free tergite III posterior border slightly convex, with a row of small, rounded tubercles, bearing a blunt median apophysis, without armature on corners (Fig. 3A) . Lateral areas of mesotergum with row of tubercles, which increase in size towards the posterior margin of dorsal scutum, reaching mesotergal area II.
Dorsal anal operculum with rounded tubercles (Fig. 3F) . Venter. Ventral anal operculum with pair of paralateral bifid apophyses (Fig. 3F) . Appendages. Pedipalps ( 450 A. C. MENDES (i+Ii) spines. Tarsus with four mesal (IiIi) and four ectal (IiIi) spines. Legs -calcaneus less than half the length of metatarsus I, thicker than the astragalus. Coxa IV armed with apical prolateral blunt apophysis (Fig. 3A) ; Trochanter IV armed with apical prolateral blunt apophysis and distal retrolateral curved apophysis (Fig. 3A) . Femur IV (Fig. 4) short, distinctly curved in dorsal view and with two curvatures ('Sshaped') in lateral view, bearing rows of tubercles; dorsobasal apophysis of femur IV large, with bilobate apex, preceded by three granules; femur IV with three dorsal rows of rounded tubercles, the dorsal retrolateral composed by high tubercles; retrolateral surface with row of rounded tubercles on the distal half; prolateral with a row of blunt apophyses on the 2/3 distal portion, larger in the median portion of the row; apex ( Fig. 4D ) with retrolateral tubercle, pointed upwards in apical view and prolateral apophysis larger than the retrolateral. Tarsal counts: 6/9/6/6. Male genitalia (Fig. 12A, B) . Ventral with distal border concave. Group of three distal short setae on dorsum and two blunt setae on venter of ventral plate; fourth dorsal seta near and with same size as the most basal seta, larger than distal setae. Glans with dorsal process. Stylus with apical setae of subequal size. Colour (in alcohol). Background colour of the body reddish dark-brown, with dorsal scutum reticulated with black. Chelicerae and pedipalps yellow, reticulated with dark brown. Trochanters I-III yellowish shaded with dark brown spots. Metatarsi and tarsi III and IV yellow. Female (Fig. 3B ). Apical apophysis of coxa IV reduced in relation to male and spiniform. Trochanter IV armed only with distal spiniform apophysis. Femur IV without conspicuous armature. Free tergites not fused to the dorsal scutum, free tergites II and III bearing small median spine.
Variation: In some exemplars the ventral anal operculum bears two pairs of paralateral tubercles instead of one pair of bifid apophyses.
PSEUDOPUCROLIA ROEWER, 1912
Eusarcus Roewer, 1912 Roewer, : 167, 1923 Roewer, : 125, 1928 Mello-Leitão, 1926 : 330, 1932 : 45, 1935 : 93, 1936 1938: 143; Rambla, 1978: 304; Kury, 2003a : 143. Heterogonyleptes Roewer, 1913a : 179, 1923 : 467, 1930 Mello-Leitão, 1923 : 134, 1926 : 349, 1928 : 11, 1932 : 312, 1935 Soares & Soares, 1949: 184; Soares & Bauab-Vianna, 1972: 206; Kury, 1994: 350 (type species Eusarcus muticus Perty, 1833, by monotypy). Synonym established by Kury (2003a) . Triaenosoma Roewer, 1913a Roewer, : 181, 1923 Roewer, : 468, 1930 Mello-Leitão, 1923 : 134, 1926 : 376, 1932 : 248, 1935 Soares & Soares, 1949: 216 Roewer, 1913 : Roewer, 1930 . Synonym established by Kury (2003a) . Thaumatoleptes Roewer, 1930: 405; Mello-Leitão, 1932 : 247, 1935 Soares & Soares, 1949: 214; Kury, 1994 Kury, : 350, 2003a Mendes & Kury, 2003: 151 (type species Thaumatoleptes rugosus Roewer, 1930 , by monotypy). syn. nov. Roewer, 1930: 407; Mello-Leitão, 1932 : 246, 1935 Soares & Soares, 1949: 190; Kury, 1994 : 350, 2003a : 143. Mendes & Kury, 2003 452 A. C. MENDES Roewer, 1943: 25; Soares & Soares, 1954: 298; Soares, 1968: 140; Kury, 1994 Kury, : 350, 2003a Mendes & Kury, 2003: 152 (Mello-Leitão, 1926: 330) . This is doubtless a mistake. Other material: m and f paralectotypes (here designated) (MACN9041). Not examined.
Melloa
Tribunosoma
Diagnosis: Dorsal surface of the body not highly covered by dark granules. Free tergite II corners unarmed (nonprotuberant corners) (Fig. 5A) ; median apophysis of free tergite II robust and spiniform, at least double the tergite length (Fig. 5A, B, E, F) ; free tergite III with posterior border distinctly convex and unarmed corners (Fig. 5A, F) . Calcaneus I less than half the length of metatarsus I. Medial apophysis in the main dorsal row of tubercles of femur IV absent (Fig. 6) . Measurements: Male lectotype: CL: 2.1; MCW: 2.8; ASL: 3.8; MASW: 6.1. FL: 4.9. Males (N = 4): CL: 2.1 (2.0-2.1); MCW: 2.9 (2.8-3.0); ASL: 3.8 (3.5-4.0); MASW: 6.1 (5.5-6.5). FL 4.9 (4.7-5.2). Females (N = 5): CL: 1.8 (1.8-1.9); MCW: 2.7 (2.6-2.8); ASL: 2.7 (2.5-2.8); MASW: 5.1 (4.9-5.3). FL: 4.9 (4.7-5.2).
Description
Male lectotype: Dorsum (Fig. 5A) . Scutum outline pyriform, widest at area II. Anterior margin of carapace with three small granules at each side. Frontal hump with small granules. Eye mound with pair of small paramedian granules (Fig. 5A, C) gum divided into three areas by shallow grooves, areas not well marked; mesotergal area I divided into left and right halves by a median longitudinal groove; mesotergal area III bearing pair of small paramedian tubercles. Posterior margin and free tergites I-II with a transversal row of minute granules each. Free tergites I-II fused to the dorsal scutum without armature on corners (Fig. 5A, E) ; free tergite II bearing median robust spiniform curved apophysis pointed backwards (Fig. 5E ). Free tergite III with posterior border distinctly convex, projected in a transverse keel and without armature on corners (Fig. 5A, F) . Lateral areas of mesotergum with a row of tubercles each, which increase progressively in size towards the posterior margin of dorsal scutum, reaching the groove between areas II and III (Fig. 5A, E) . Dorsal anal operculum bearing median curved apophysis pointed upwards (Fig. 5E, F) . Appendages. Pedipalps (Fig. 5A , E) -trochanter with one ventral setiferous granule. Femur with ventral row of small setiferous granules and with subapical mesal spine. Tibia with four mesal (IiIi) and three ectal (i+ [Ii] ) spines. Tarsus with four mesal (IiIi) and four ectal (IiIi) spines. Legs -calcaneus I less than half the length of metatarsus I, thicker than astragalus but not differently coloured. Coxa IV armed with apical prolateral blunt apophysis (Fig. 5A) . Trochanter IV armed with apical prolateral blunt apophysis and distal retrolateral curved apophysis (Fig. 5A ). Femur IV (Fig. 6) short, slightly curved in dorsal view and straight in lateral view, bearing rows of tubercles; without dorsobasal apophysis, with three dorsal rows of rounded tubercles, larger at the medial row, ending in a rounded tubercle with acuminate apex; retrolateral surface with row of rounded tubercles equal sized in the distal half and a prolateral row of rounded tubercles, which increase progressively in size towards the apex of the femur; apical portion ( Fig. 5D ) with retrolateral tubercle, curved upwards in apical view and prolateral rounded apophysis with acuminate apex. Tarsal counts: 6/9-10/6/6. Male genitalia (Fig. 12C, D) . Ventral plate with distal border slightly concave. Group of four distal short setae on the dorsal portion, two short distal blunt setae on the ventral portion of ventral plate, one large basal seta after group of distal setae. Glans with dorsal thumb-like process. Stylus with apical setae of subequal size. Colour (in alcohol). Background colour of body, and coxa and trochanter IV orange-brown, uniform. Femur IV orange-brown with reddish tubercles. Chelicerae and pedipalps yellow, light brown, reticulated. Females (Fig. 5B) . Apical apophysis of coxa IV reduced in relation to males and spiniform. Trochanter IV narrow without armature. Femur IV without conspicuous armature. Free tergites not fused to the dorsal scutum, free tergite II bearing small median spine and a tubercle on each corner. Posterior margin of free tergite III not convex. Dorsal anal operculum bearing small tubercle.
Variation: Less developed exemplars are less convex, with ratio between maximum width of abdominal scutum and carapace smaller. Armature of free tergite II and coxa, trochanter and femur IV is little developed.
Notes: In Kury's (2003a) catalogue there are data for a lost holotype of P. incerta, MNRJ01565. In old index cards, which were used to compose the current database of the MNRJ Opiliones collection (Kury, pers. comm. 2004), there was a 'cotypos' (cotypes) lot assigned to the species, and a lot with one exemplar exposed at the Museum public exhibition. The former corresponds to the material MNRJ01507 (that contains a label with writing recognizable as MelloLeitão's stating '1507 Melloa incerta (Mel. Leit) Tapera'). The latter corresponds to MNRJ01565, lost according to the information on the database, and not found in the collection. In the original description of the species a holotype was not properly designated and the depository indicated was Mello-Leitão's private collection. Therefore, MNRJ01565 cannot be considered either as the holotype or as a lost holotype. Probably there was a large series of syntypes from which Mello-Leitão selected an exemplar to expose and a small part was sent to other institutions Diagnosis: Dorsal surface of the body not densely covered by dark granules. Free tergite II with armature on corners on males (protuberant corners) (Fig. 7A, E, F) ; median apophysis of free tergite II with length comparable to the tergite length (Fig. 7A,  E) ; free tergite III with posterior border only slightly convex and bearing tubercles on the lateral corners (Fig. 7F) . Calcaneus I about half the length of meta- tarsus I. Main dorsal row of tubercles of femur IV with an enlarged medial apophysis (Fig. 7C, D) . 
Male lectotype: Dorsum (Fig. 7A) . Scutum outline pyriform, widest at mesotergal area II. Anterior margin of carapace with one to two small tubercles at each side. Frontal hump covered with granules. Eye mound with pair of small paramedian tubercles (Fig. 7C ) and some granules near the eyes. Carapace smooth. Mesotergum divided into three areas; mesotergal area I divided into left and right halves by median longitudinal groove; mesotergal areas I-II with pair of small paramedian granules; mesotergal area III bearing pair of paramedian tubercles. Posterior margin and free tergites I-II with a transversal row of granules each. Free tergites I-II fused to the dorsal scutum; free tergite II bearing median robust blunt apophysis with wide basis (Fig. 7A) pointed backwards (Fig. 7C) , and a blunt apophysis on each corner (Fig. 7A, E, F) ; free tergite III with posterior border slightly convex (Fig. 7A) , with transversal keel (Fig. 7F ) and projected corners (Fig. 7A, E, F) . Lateral areas of mesotergum with row of tubercles larger at area II. Dorsal anal operculum coarse, projected backwards on median portion forming a blunt apophysis of wide base (Fig. 7F ). Appendages. Pedipalps (Fig. 7A , E) -Trochanter with two ventral setiferous granules. Femur with ventral row of setiferous granules and with subapical mesal spine. Tibia with four mesal (IiIi) and three ectal (i+Ii) spines. Tarsus with four mesal (IiIi) and four ectal (IiIi) spines. Legs -calcaneus I about half length of metatarsus I, thicker than astragalus but not differently coloured. Coxa IV (Fig. 7A ) armed with apical prolateral blunt apophysis. Trochanter IV (Fig. 7A ) armed with apical prolateral blunt apophysis and distal retrolateral curved apophysis. Femur IV (Fig. 8) short, distinctly curved in dorsal view and straight in lateral view, bearing rows of tubercles; femur IV without dorsobasal apophysis, with three dorsal rows of rounded tubercles, medial row with larger tubercles and medial apophysis, ending in a rounded tubercle with acuminate apex; retrolateral surface with row of rounded tubercles equal sized, and prolateral row of rounded tubercles, the sizes of which increase progressively towards apex of the femur; apical portion with retrolateral tubercle and prolateral rounded apophysis with acuminate apex (Fig. 7D ). Tarsal counts: 6/9/6/6. Male genitalia (Fig. 12E, F ). Ventral plate with distal border slightly concave. Group of four distal short setae on the dorsal portion, two short distal blunt setae on the ventral portion of ventral plate, one large basal seta after group of distal setae. Glans with dorsal thumb-like process. Stylus with apical setae of subequal size. Colour (in alcohol). Background colour of body orange-brown, uniform, black shaded. Coxa, trochanter, and femur IV orange-brown. Chelicerae, pedipalps, and trochanters I-III yellow. Metatarsi with dark rings. Tarsi pale yellow. Females (Fig. 7B) . Free tergites not fused to the dorsal scutum, free tergite II bearing a small median spine. Apical apophysis of coxa IV reduced in relation to males and spiniform. Trochanter IV narrow without armature. Femur IV without conspicuous armature.
Variation: Less developed exemplars are smaller, the body granulation is more evident, and the armature of the free tergite II and coxa, trochanter and femur IV is little developed.
Notes:
The material SMF RII 8832/116 was not cited in the original description of the species, but this material must have come to the hand of the author at the same time as the other material (SMF RII6194/ 105). On the label there is the name (Tribunosoma discrepans) besides 'n.g. n.sp.', a fact already noted by Acosta (1996) . This species is very much like P. mutica, especially in the case of the intermediate (but not 'female-like') males of that species. It is possible to differentiate them by the presence of a medial dorsal apophysis in femur IV of P. discrepans, a condition shared with P. rugosa comb. nov. Diagnosis: Dorsal surface of the body not densely covered by dark granules. Free tergite II with armature on corners (protuberant corners) (Fig. 9A, E) ; median apophysis of free tergite II with length comparable to the tergite length (Fig. 9A, B) ; free tergite III posterior border only slightly convex and bearing an apophysis on each corner. Calcaneus I less than half the metatarsus length. Medial apophysis in the main dorsal row of tubercles of femur IV absent (Fig. 10) .
Measurements: Males (N = 5): CL: 1.8 (1.6-1.9); MCW: 2.3 (2.3-2.4); ASL: 3.0 (2.8-3.2); MASW: 5.2 (4.9-5.5). FL: 3.4 (3.2-3.9). Females (N = 5): CL: 1.6 (1.5-1.6); MCW: 2.2 (2.1-2.2); ASL: 2.5 (2.5-2.6); MASW: 4.1 (4.1-4.1). FL: 3.0 (2.9-3.5).] Description Male MNRJ04965: Dorsum (Fig. 9A) . Scutum outline pyriform widest at area II. Anterior margin of carapace with three tubercles on each side. Frontal hump with granules. Eye mound with pair of small paramedian tubercles (Fig. 9A, C) , with some granules near the eyes. Carapace smooth. Mesotergum divided into three areas; mesotergal area I divided into left and right halves by median longitudinal groove; mesotergal areas I-II with pair of paramedian granules; mesotergal area III bearing pair of paramedian tubercles. Posterior margin and free tergite I with a transversal row of granules each. Free tergites I-II fused to the dorsal scutum; free tergite II smooth bearing median apophysis pointed backwards and a robust apophysis on each corner (Fig. 9A, E) ; free tergite III smooth, with posterior border slightly convex, with transverse keel (Fig. 9F ) and protuberant corners. Lateral areas of mesotergum with row of tubercles, the last ones larger (Fig. 9A) . Dorsal anal operculum coarse, projected backwards in the median portion forming a blunt apophysis of wide base (Fig. 9F) . Appendages. Pedipalps (Fig. 9A, E) -trochanter with two ventral setiferous granules. Femur with ventral row of setiferous granules and with subapical mesal spine. Tibia with four mesal (IiIi) and three ectal (i+Ii) spines. Tarsus with four mesal (IiIi) and four ectal (IiIi) spines. Legs -calcaneus I less than half the length of metatarsus I, colour lighter and thicker than astragalus. Coxa IV (Fig. 9A ) armed with apical prolateral blunt apophysis. Trochanter IV armed with apical prolateral blunt apophysis and distal retrolateral curved apophysis. Femur IV (Fig. 10) short, slightly curved in dorsal view and straight in lateral view, bearing rows of tubercles; without dorsobasal apophysis, with three dorsal rows of rounded tubercles, larger at the medial row, ending in a rounded tubercle with acuminate apex; retrolateral surface with row of rounded tubercles equal sized and prolateral surface with row of rounded tubercles, the sizes of which increase progressively towards apex of the femur; apical portion ( Fig. 9D ) with retrolateral tubercle and prolateral rounded apophysis with acuminate apex. Tarsal counts: 6/9-10/6/6. Male genitalia (Fig. 12G, H ). Ventral plate with distal border slightly concave. Group of four distal short setae on the dorsal portion, two short distal blunt setae on the ventral portion of ventral plate, one large basal seta after group of distal setae. Glans with dorsal thumb-like process. Stylus with apical setae of subequal size. Colour (in alcohol). Background colour of the body and coxa, trochanter and femur IV reddish brown, uniform. Chelicerae, pedipalps, and trochanters I-III yellow. Legs I-III yellow, calcaneus I, and tarsi pale yellow. Female (Fig. 9B ). Apical apophysis of coxa IV reduced in relation to males and spiniform. Trochanter IV narrow without armature. Femur IV without conspicuous armature. Free tergites not fused to the dorsal scutum, free tergite II bearing small median spine and a tubercle at each corner. Fig. 26) : Less developed exemplars do not show an apophysis on each corner of free tergite II as robust as that of the exemplar described above. The apophyses are spiniform and as large as the median apophysis of free tergite II.
Variation (
Notes:
The types of Pseudotriaenosoma pickeli were not found. The type locality (Pernambuco) coincides with the distribution area of Pseudopucrolia discrepans that is very similar to P. mutica (see notes on P. discrepans). It is possible that P. pickeli is a junior synonym of P. discrepans; however, this could only be confirmed by analysis of the types because the original description is not very informative and it is not accompanied by illustrations. The type locality of Triaenosoma singularis (São Paulo) is not within the distribution area of the subfamily. Roewer (1923) a mistake and it was not considered as part of the distribution of the species in this paper. The type of T. singularis is an exemplar of P. mutica, and the only mention of locality on the label was 'Brazilien' (Brazil), which reinforces the possibility of a mistake.
PSEUDOPUCROLIA RUGOSA (ROEWER, 1930) COMB. NOV. (FIGS 11, 27) Thaumatoleptes rugosus Roewer, 1930: 405, figure 26; Mello-Leitão, 1932: 248; Soares & Soares, 1949 : 214. Kury, 2003a : 143. Mendes & Kury, 2003 Diagnosis: Dorsal surface of the body densely covered by dark granules. Free tergite II with armature; median armature of free tergite II mostly absent, present in some specimens, but much reduced in size; free tergite III with posterior border only slightly convex and with an apophysis on each lateral corner. Calcaneus I less than half the metatarsus length. Medial apophysis in the main dorsal row of tubercles of femur IV present.
See the redescription in Mendes & Kury (2003) .
HETEROPACHYLUS ROEWER, 1913
Heteropachylus Roewer, 1913a Roewer, : 75, 1923 Roewer, : 421, 1929 Mello-Leitão, 1923 : 123, 1926 : 342, 1932 : 185, 1935 Kästner, 1937: 389; Soares & Soares, 1954 : 267, 1974 : 611. H. Soares, 1968 Muñoz-Cuevas, 1973: 226; Kury, 2003a : 142. Aesotrinoma Soares, 1977 Kury, 1994: 350; 2003a: 142 (type species = Aesotrinoma crassicalcanei Soares, 1977 , by original designation). syn. nov. Chavesincola Soares & Soares, 1946 : 238, 1954 Kury, 1994 Kury, : 350, 2003a . syn. nov. Fig. 28) than the astragalus. Femur IV (Figs 15, 18, 20, 22, 24) distinctly curved in dorsal view, with two curvatures ('S-shaped') in lateral view; bearing dorsobasal apophysis and row of tubercles on the prolateral margin, rounded at the distal half, larger at the medial portion of the row. Male genitalia (Fig. 25) . Dorsal digitiform process in glans mostly absent (except in H. crassicalcanei).
Distribution (
HETEROPACHYLUS RAMPHONOTUS SP. NOV.
( FIGS 13, 14, 25A, B, 28) Heteropachylus sp. nov. 1: Sigrist & Carvalho, 2008: 39. Fig. 28 Etymology: Species name comes from the Greek rhamphos (beak) + notos (dorsum) in reference to the large hooked apophysis of area III, which resembles a bird's beak.
Distribution (
Diagnosis: Three mesotergal areas; mesotergal area I entire, without the longitudinal division (Fig. 13A) ; groove between mesotergal areas II and III incomplete (Fig. 13A) ; mesotergal area III elevated in relation to the others and bearing unpaired armature (Fig. 13A, D) . Free tergite I with unarmed corners (Fig. 13A) ; free tergite II with a small tubercle on each corner and a conical median apophysis (Fig. 13A) ; free tergite III without longitudinal keel, unarmed and not fused to the dorsal scutum (Fig. 13A, B) . Dorsal anal operculum covered by rounded flattened tubercles. Femur IV (Fig. 14) bearing anvil-shaped dorsobasal apophysis and lacking dorsodistal one. Male genitalia (Fig. 25A, B) : Fourth pair of setae dislocated to the centre of the ventral plate, distal group formed by only the first three setae. 
Description
Male holotype: Dorsum (Fig. 13A) . Scutum outline pyriform, widest at mesotergal area II. Anterior margin of carapace with three to four tubercles at each side. Frontal hump covered with granules. Eye mound bearing pair of large paramedian tubercles (Fig. 13A, C) , with small granules near the eyes. Carapace smooth. Mesotergum divided into three areas; mesotergal area I entire; mesotergal areas I-III with small granules randomly distributed; groove between mesotergal areas II and III incomplete; mesotergal area III elevated in relation to areas I-II, posterior margin and free tergites, bearing large median spiniform apophysis, pointed backwards (Fig. 13A ). Posterior margin of scutum smooth. Free tergites I-II fused to the scutum, each with a transversal row of granules; free tergite II bearing median apophysis pointed backwards and one tubercle on each corner (Fig. 13A, D) ; free tergite III with transversal row of small granules, with posterior border slightly convex (Fig. 13A) . Lateral areas of scutum with row of tubercles, the sizes of which increase progressively towards the posterior margin of dorsal scutum, reaching the groove between areas II and III and with last tubercle much larger than the others (Fig. 13A) . Dorsal anal operculum covered by rounded flattened tubercles. Appendages. Pedipalps (Fig. 13A colour and thicker than astragalus. Coxa IV (Fig. 13A ) armed with apical prolateral blunt apophysis. Trochanter IV (Fig. 13A ) armed with apical prolateral blunt apophysis and distal retrolateral curved apophysis. Femur IV (Fig. 14) short, distinctly curved in dorsal view and with two curvatures ('S-shaped') in lateral view, bearing rows of tubercles; with large anvil-shaped dorsobasal apophysis preceded by granules; retrolateral surface with row of rounded tubercles, the three most distal being larger than the remaining; prolateral surface with a row of blunt apophyses located at the distal half, larger at the median portion of the row; apex (Fig. 13E ) with a retrolateral conical apophysis, pointed upwards in apical view and prolateral rounded apophysis of acuminate apex. Tarsal counts. 5-6/8/6/6. talia (Fig. 25A, B) .Ventral with distal border distinctly concave. Group of three distal short setae on dorsum and two blunt setae on venter of ventral plate; fourth seta dislocated to the centre of ventral plate; followed by one large basal seta. Glans without dorsal process. Stylus with apical setae of subequal size. Colour (in alcohol). Background colour of body, and coxa, trochanter, and femur IV reddish brown. Chelicerae and pedipalps yellow, reticulated with dark brown. Trochanters I-III yellow, black shaded. Metatarsi III-IV with dark rings. Female. Unknown. (SOARES & SOARES, 1946 ) COMB. NOV. (FIGS 15, 16, 25C, D, 28) Chavesincola inexpectabilis Soares & Soares, 1946 : 238, figures 4 and 5, 1954 : 243. Kury, 2003a Sigrist & Carvalho, 2008: 39. Distribution (Fig. 28) Diagnosis: Four mesotergal areas; mesotergal area I divided into left and right halves by longitudinal groove; complete groove between mesotergal areas II and III (Fig. 15A) ; mesotergal area III with unpaired armature and at the same level as the other areas (Fig. 15A, D) ; mesotergal area IV divided by longitudinal groove (Fig. 15A) . Free tergites I-III fused to the dorsal scutum in males; free tergite II without armature on the corners and with median squareshaped apophysis (Fig. 15A) ; free tergite III with longitudinal keel and without lateral and median armature (Fig. 15A, E) . Dorsal anal operculum covered by small granules. Femur IV (Fig. 16 ) with dorsobasal apophysis and lacking dorsodistal one. Male genitalia (Fig. 25C, D) : the four pairs of distal setae equal sized and forming a group. (Fig. 15A) . Scutum outline pyriform, widest at mesotergal area II. Anterior margin of carapace with small granules on each side. Frontal hump covered with small granules. Eye mound bearing pair of small paramedian granules (Fig. 15C ) and some smaller granules near the eyes. Carapace smooth. Mesotergum divided into four well-marked areas; mesotergal area I divided into left and right halves by median longitudinal groove; mesotergal area III bearing median tubercle (Fig. 15A) . Posterior margin smooth. Free tergites I-III fused to the scutum, smooth and without lateral armature (Fig. 15A, D) ; free tergite II shape triangular, bearing median squared apophysis (Fig. 15A) ; free tergite III with posterior border substraight (Fig. 15A) . Lateral areas of mesotergum each with row of tubercles, the sizes of which increase towards the posterior margin of the dorsal scutum, reaching the groove between areas II and III. Dorsal anal operculum covered with small granules. Appendages. Pedipalps (Fig. 15A, D prolateral well-developed spiniform apophysis. Trochanter IV (Fig. 15A) armed with apical prolateral blunt apophysis and retrolateral distal curved, long, and spiniform apophysis. Femur IV (Fig. 16) short, distinctly curved in dorsal view and with two curvatures ('S-shaped') in lateral view, bearing rows of tubercles; femur IV with bifid dorsobasal apophysis, followed by medial row of rounded tubercles, the sizes of which decrease towards the apex; retrolateral surface with row of rounded tubercles, the last four larger than the remaining; prolateral surface with row of about five large rounded tubercles located on the distal two-thirds of the femur, larger at the median portion of the row; apex with retrolateral conical apophysis, pointed upwards in apical view, and prolateral rounded tubercle of acuminate apex. Tarsal counts: 6/9/6/6. Male genitalia (Fig. 25C, D) . Ventral plate subrectangular, narrower in basal portion, with distal border slightly concave; dorsolateral surface excavated, seeming to be divided into ventral and dorsal layers. Group of four distal short setae on the dorsal portion, two short distal blunt setae on the ventral portion of ventral plate, one large basal seta. Glans without dorsal process. Stylus with apical setae subequally sized. Colour (in alcohol). Background colour of body and coxa, trochanter and femur IV reddish-yellow; border of mesotergal areas black reticulated. Carapace and chelicerae light brown, black reticulated. Pedipalps and femurs I-III pale yellow, with brown reticulation. Calcaneus I and tarsi pale yellow. Female (Fig. 15B) . Background colour of body brown (darker than male). Mesotergal area III with small tubercle. Free tergites not fused to the dorsal scutum, free tergite II bearing small median spine. Apical apophysis of coxa IV reduced in comparison to the male and spiniform. Trochanter IV narrow, unarmed; femur IV without conspicuous armature.
HETEROPACHYLUS INEXPECTABILIS
Description Male (MNRJ): Dorsum
Variation: Like almost all the species described above, males are polymorphic. Exemplars with less developed sexual secondary features, the apophysis of coxa IV is shorter and blunt, the apophyses of trochanter IV are shorter, the bifid dorsobasal apophysis is sometimes substituted by two blunt apophyses, and the medial row of tubercles is more conspicuous. The apical apophysis of femur IV is also less developed. (SOARES, 1977) COMB. NOV. (FIGS 17, 18, 25E, F, 28 ) Aesotrinoma crassicalcanei Soares, 1977 : 252, figures 1-6. Kury, 2003a : 142. Mendes & Kury, 2003 : 151. Chavesincola crassicalcanei: Sigrist & Carvalho, 2008 [This combination was never formally proposed; the authors used data from an unpublished MSc thesis (Mendes, 2005) Diagnosis: Three mesotergal areas (Fig. 17A) . Mesotergal area I divided by longitudinal groove; complete groove between mesotergal areas II and III (Fig. 17A) ; mesotergal area III at the same level as the other areas and with unpaired armature (Fig. 17A, D) ; free tergites II-III with projected corners and median blunt conical apophysis (Fig. 17A,  B, D) ; free tergite III without longitudinal keel, not fused to the dorsal scutum in males (Fig. 17A, B) . Dorsal anal operculum covered by tubercles, elevated in the middle (Fig. 17B, D) . Femur IV (Fig. 18) with bifid dorsobasal apophysis, lacking dorsodistal one. Male genitalia (Fig. 25E, F) : fourth pair of setae larger than the first three and dislocated to the median portion of the ventral plate. 
HETEROPACHYLUS CRASSICALCANEI
Description
Male holotype: Dorsum (Fig. 17A) . Scutum outline pyriform, widest at mesotergal area II. Anterior margin of carapace with three small tubercles on each side. Frontal hump covered with granules. Eye mound with pair of paramedian tubercles (Fig. 17A , C) and some smaller granules near the eyes. Carapace smooth. Mesotergum divided into three areas by shallow grooves, areas not well marked; mesotergal area I divided into left and right halves by median longitudinal groove; mesotergal areas I-II with pair of small paramedian granules each; mesotergal area III bearing median spiniform apophysis pointed upwards. Posterior margin smooth. Free tergites I-II fused to the scutum, with row of small granules each; free tergite II with a blunt apophysis on each corner and median blunt apophysis dorsally directed with two rounded tubercles on its base, one on each side; free tergite III smooth, with posterior border substraight, projected corners and median blunt apophysis dorsally pointed (Fig. 17A, B, D) . Lateral areas of mesotergum each with row of tubercles, the sizes of which increase towards the posterior margin of the dorsal scutum, reaching the groove between areas II and III (Fig. 17A, D) . Dorsal anal operculum covered by tubercles concentrated in the middle, forming an elevation (Fig. 17B, D) . Appendages. Pedipalps (Fig. 17A, D) -trochanter with two ventral setiferous granules. Femur with ventral row of setiferous granules, subapical mesal spine reduced. Tibia with four mesal (Ii + [Ii]) and two ectal ([Ii]) spines. Tarsus with four mesal (IiIi) and four ectal (IiIi) spines. Legscalcaneus I length about half length of metatarsus I, lighter in colour and conspicuously thicker than the astragalus. Coxa IV armed with apical prolateral blunt apophysis. Trochanter IV armed with apical prolateral blunt apophysis and retrolateral distal curved short apophysis. Femur IV (Fig. 18) short, distinctly curved in dorsal view and with two curvatures ('S-shaped') in lateral view, bearing rows of tubercles; with bifid dorsobasal apophysis preceded by a basal rounded tubercle and granules and followed by medial row of rounded tubercles, the sizes of which decrease towards the apex; retrolateral surface with row of rounded tubercles equally sized, prolateral surface with row of about five large rounded tubercles located on the distal half, larger at the median portion of the row; apex ( Fig. 17E ) with retrolateral conical apophysis, pointed upwards in apical view, and prolateral rounded tubercle with acuminated apex. Tarsal counts: 6/11/6/6. Male genitalia (Fig. 25E, F ). Ventral plate with cleft 'U'-shaped at the distal border; lateral apexes of ventral plate curved. Group of three distal short setae; two basal long setae. Glans with thumb-like dorsal process. Stylus with apical setae subequally sized. Colour (in alcohol). Background colour of body and coxa, trochanter, and femur IV dark brown; Legs I-III light brown, except the tarsi, which are yellow and calcaneus I pale. Female. Unknown.
Note: Male genitalia in bad state of conservation, probably because of presumed past treatment with KOH.
HETEROPACHYLUS GRACILIS SP. NOV.
( FIGS 19, 20, 25G, H, 28) Heteropachylus sp. nov. 2: Sigrist & Carvalho, 2008: 39. Fig. 28 Diagnosis: Four mesotergal areas (Fig. 19A) . Mesotergal area I divided by longitudinal division; groove between mesotergal areas II and III complete (Fig. 19A) ; mesotergal area III bearing unpaired armature and at the same level as the others; mesotergal area IV entire, not divided by longitudinal groove (Fig. 19A, E) . Free tergite I with unarmed corners; free tergite II with a tubercle on each corner and a conical median apophysis (Fig. 19A) ; free tergite III unarmed, without keel and not fused to the dorsal scutum (Fig. 19A) . Dorsal anal operculum with granules (Fig. 19F ). Femur IV (Fig. 20) bearing conical dorsobasal apophysis and lacking dorsodistal one. Male genitalia (Fig. 25G, H ): fourth pair of setae dislocated to the centre of the ventral plate, distal group formed by only the first three setae. 
Distribution (
Description
Male holotype: Dorsum (Fig. 19A) . Scutum outline pyriform, widest at mesotergal area II. Anterior margin of carapace with three granules at each side. Frontal hump covered with granules. Eye mound with small granules near the eyes, without conspicuous armature. Carapace with sparse minute granules. Mesotergum divided into four areas; mesotergal area I divided into left and right halves by median longitudinal groove, with two rows of granules, the paramedian pair larger than the others; mesotergal areas II-IV with a row of granules each; mesotergal area III bearing median tubercle; mesotergal area IV entire. Posterior margin with transverse row of granules. Free tergites I-II fused to the dorsal scutum (Fig. 19A) ; free tergite I with a transversal row of granules; free tergite II bearing small blunt median apophysis pointed upwards and one tubercle on each corner (Fig. 19A, F) ; free tergite III smooth, with posterior border slightly convex and protuberant corners (Fig. 19A, F) . Lateral areas of mesotergum each with row of tubercles reaching area III, larger at area II (Fig. 19A, E) . Dorsal anal operculum with row of granules (Fig. 19E) . Appendages. Pedipalps (Fig. 19A, (Fig. 19A ) armed with apical prolateral blunt apophysis. Trochanter IV (Fig. 19A ) armed with apical prolateral blunt apophysis and distal retrolateral curved apophysis. Femur IV (Fig. 20) short, distinctly curved in dorsal view and with two curvatures ('S-shaped') in lateral view, bearing rows of tubercles; with conical dorsobasal apophysis preceded by basal rounded tubercle and granules; dorsal surface with thre rows of rounded tubercles equal sized; retrolateral surface with row of rounded tubercles, with three to four conspicuous apophyses at distal portion, one to two smaller between two larger ones; prolateral surface with row of blunt apophyses located at the distal half, larger at the median portion of the row; apex ( Fig. 19D ) with retrolateral conical apophysis, pointed upwards in apical view and prolateral rounded apophysis of acuminate apex. Tarsal counts. 6/9-10/6/6. Male genitalia (Fig. 25G, H) . Ventral plate subrectangular, narrower in basal portion, with distal border distinctly concave; dorsolateral surface excavated, seeming to be divided into ventral and dorsal layers. Group of three distal short setae on dorsum and two blunt setae on venter of ventral plate; fourth seta dislocated to the centre of ventral plate and much smaller; followed by one large basal seta. Glans without dorsal process. Stylus with apical setae of subequal size. Colour (in alcohol). Background colour of body and legs yellowish-amber to reddish-yellow, carapace with reddish-brown spots. Chelicerae and pedipalps yellow, reticulated with dark brown. Tarsi pale yellow. Female (Fig. 19B) . Free tergites not fused to the dorsal scutum, free tergite II bearing a small median spine. Apical apophysis of coxa IV reduced in relation to the male and spiniform. Trochanter IV narrow without armature. Femur IV without conspicuous armature.
Variation: Less developed exemplars have body less convex, with ratio between the maximum width of abdominal scutum and carapace smaller. The body granulation is more evident and the armature of the coxa, trochanter, and femur IV are not very developed.
HETEROPACHYLUS PERACCHII SOARES & SOARES, 1974 (FIGS 21, 22, 25I, J, 28) Heteropachylus peracchii Soares & Soares, 1974 : 609, figures 44-51. Kury, 2003a Sigrist & Carvalho, 2008: 39 Diagnosis: Four mesotergal areas; mesotergal area I divided by longitudinal groove (Fig. 21A) ; complete groove between mesotergal areas II and III; mesotergal area III bearing row of granules with pair of paramedian tubercles and at the same level of the other areas (Fig. 21A, E) ; mesotergal area IV entire, without a longitudinal groove (Fig. 21A) . Free tergites I-III with a small tubercle on each corner, free tergites II-III bearing median conical apophysis (Fig. 21A, E) ; free tergite III without keel and not fused to the dorsal scutum in males (Fig. 21A ). Dorsal anal operculum covered by tubercles and bearing median apophysis (Fig. 21E,  F ). Femur IV (Fig. 22 ) with anvil-shaped dorsobasal apophysis and robust dorsodistal apophysis. Male genitalia: the four pairs of distal setae equal sized and forming a group. 
Male holotype: Dorsum (Fig. 21A) . Scutum outline pyriform, widest at groove between mesotergal areas I and II. Anterior margin of carapace with three granules at each side. Frontal hump covered with granules. Eye mound with pair of small paramedian tubercles (Fig. 21A, C) . Carapace with sparse small granules. Mesotergum divided into four areas; mesotergal area I divided into left and right halves by median longitudinal groove; mesotergal areas I-IV with row of granules each, the paramedian of areas I-III larger than the remaining; mesotergal area IV entire. Posterior margin with row of granules. Free tergites I-II fused to the scutum, each with transversal row of granules and one tubercle on each corner (Fig. 21A, E) ; free tergite II bearing median spiniform apophysis pointed backwards (Fig. 21A, E) ; free tergite III with transversal row of rounded tubercles, with posterior border slightly convex, one tubercle on each corner and median blunt apophysis (Fig. 21A , E). Lateral areas of mesotergum each with row of tubercles larger at area II reaching area III (Fig. 21A , E). Dorsal anal operculum covered by tubercles and bearing median apophysis with broad basis (Fig. 21E,  F) . Appendages. Pedipalps (Fig. 21E) (Fig. 21A) armed with apical prolateral blunt apophysis. Trochanter IV (Fig. 21A ) armed with apical prolateral blunt apophysis and retrolateral curved and acuminate distal apophysis. Femur IV (Fig. 22) short, distinctly curved in dorsal view and with two curvatures ('S-shaped') in lateral view, bearing rows of tubercles; with anvilshaped dorsobasal apophysis preceded by a basal rounded tubercle; dorsal surface with three rows of rounded tubercles equal sized, the distal tubercles forming a circle around a large conical distal apophysis; retrolateral surface with row of rounded tubercles, two subdistal larger than the remaining; prolateral of femur IV with row of blunt apophysis located at the distal two-thirds, larger at the median portion of the row; apex ( Fig. 21D ) with retrolateral conical apophysis, pointed upwards in apical view, and prolateral rounded apophysis of acuminate apex. Tarsal counts: 5/8/6/6. Male genitalia (Fig. 25G, H ). Ventral plate with distal border distinctly concave. Group of four distal short setae on the dorsal portion, two short distal blunt setae on the ventral portion of ventral plate, one large seta after group of distal setae. Glans without dorsal process. Stylus with apical setae of subequal size. Colour (in alcohol). Background colour of body, and coxa, trochanter, and femur IV dark brown. Chelicerae and pedipalps light brown, reticulated by dark brown. Trochanters I-III orange-light brown. Metatarsus I-IV with dark rings. Tarsi orange-yellow. Female (Fig. 21B) . Free tergites not fused to the dorsal scutum, free tergite II bearing small median spine. Dorsal anal operculum granulous, unarmed. Apical apophysis of coxa IV reduced in relation to the male and spiniform. Trochanter IV narrow, armed with a subdistal retrolateral spine. Femur IV without conspicuous armature.
Variation:
The description was based on a not fully developed male (the holotype). In more developed exemplars, the ratio between the maximum width of the abdominal scutum and the carapace is greater and the apophyses of the free tergites and leg IV are more developed. Exemplars less developed than the holotype were also detected. The armature of their coxa, trochanter, and femur IV is even shorter. ROEWER, 1913 (FIGS 23, 24, 25K, L, 28) Heteropachylus spiniger Roewer, 1913a Roewer, : 76, figure 34, 1923 Mello-Leitão, 1923 : 123, 1932 figure 113 ; Soares & Soares, 1954: 267; Soares & Soares, 1974: 611; Acosta, 1996 : 217. Kury, 2003a Sigrist & Carvalho, 2008: 39. Distribution (Fig. 28) : Species known only from its type locality, in the original description Santos, Brazil (Roewer, 1913a: 77) . However, on the holotype label only 'Brasilien' is given, without mention of the exact locality. It could be a mistake or 'Santos' in this case may correspond to 'Bahia de Todos os Santos', and not to the town Santos in São Paulo Brazilian state. This would be reasonable considering the distribution of the genus. In the map (Fig. 28) , this species was plotted in Santos but with a question mark.
HETEROPACHYLUS SPINIGER
Material examined: m lectotype (here designated) (SMF RI -798), BRAZIL.
Other material: f paralectotype (SMF RI -798), BRAZIL, lost.
Diagnosis: Four mesotergal areas (Fig. 23A) ; mesotergal area I divided by longitudinal groove; complete groove between mesotergal areas II and III (Fig. 23A) ; mesotergal area III bearing pair of paramedian tubercles and at the same level as the other areas (Fig. 23A, D) ; mesotergal area IV divided by longitudinal groove (Fig. 23A) . Free tergites I-III with a tubercle on each corner (Fig. 23A) ; free tergites II-III bearing median conical apophysis (Fig. 23A, B, D) ; free tergite III without keel and not fused to the dorsal scutum in males (Fig. 23A, B, D) . Dorsal anal operculum bearing median apophysis (Fig. 23B, D) . Femur IV (Fig. 24 ) with anvil-shaped dorsobasal apophysis and lacking dorsodistal one. Male genitalia (Fig. 25K, L) . The four pairs of distal setae equal sized and forming a group.
Measurements: Male holotype. CL: 1.7; MCW: 2.4; ASL: 3.2; MASW: 4.7. FL: 2.9.
Description
Male holotype: Dorsum (Fig. 23A) . Scutum outline pyriform, widest at mesotergal area II. Anterior margin of carapace with three to four granules at each side; frontal hump covered with granules. Eye mound with pair of large paramedian tubercles (Fig. 23A, C) , with some smaller granules near the eyes. Carapace smooth. Mesotergum divided into four areas; mesotergal area I divided into left and right halves by median longitudinal groove; mesotergal area III with pair of paramedian tubercles; mesotergal area IV divided into left and right halves by longitudinal groove. Posterior margin with transversal row of granules. Free tergites I-II fused to the scutum, each with a transversal row of granules and with one tubercle on each corner (Fig. 23A, D) ; free tergite II bearing median curved apophysis, pointed backwards (Fig. 23A, B, D) ; free tergite III smooth, with posterior border slightly convex, bearing one tubercle on each corner and a median curved apophysis pointed backwards (Fig. 23A, D) . Lateral areas of mesotergum each with row of tubercles that increase in size towards the posterior margin of dorsal scutum, reaching mesotergal area II (Fig. 23A) . Dorsal anal operculum covered with rounded tubercles, bearing median apophysis pointed backwards (Fig. 23B, D) . Appendages. Pedipalps (Fig. 23A, D) -trochanter with two ventral setiferous granules. Femur with ventral row of setiferous granules and with subapical mesal spine. Tibia with four mesal (IiIi) and three ectal (I + Ii) spines. Tarsus with four mesal (IiIi) and four ectal (IiIi) spines. Legs -calcaneus I less than half the length of metatarsus I, lighter in colour, and thicker than astragalus. Coxa IV (Fig. 23A ) armed with apical prolateral blunt apophysis. Trochanter IV (Fig. 23A ) armed with apical prolateral blunt apophysis and distal retrolateral curved apophysis. Femur IV (Fig. 24) short, distinctly curved in dorsal view and with two curvatures ('S-shaped') in lateral view, bearing rows of tubercles; with anvil-shaped dorsbasal apophysis preceded by a basal rounded tubercle; dorsal surface with three rows of rounded tubercles equal sized, the distal tubercles forming a circle; retrolateral surface with two subdistal rounded large tubercles; prolateral surface with row of blunt apophysis located at the distal two-thirds, larger at the median portion of the row; apex ( Fig. 23E ) with retrolateral conical apophysis, pointed upwards in apical view, and prolateral rounded apophysis of acuminate apex. Tarsal counts: 6/8-9/6/6. Male genitalia (Fig. 23K, L) . Ventral plate subrectangular, narrower in basal portion, with distal border distinctly concave; dorsolateral surface excavated, seeming to be divided into ventral and dorsal layers. Group of four distal short setae on the dorsal portion, two short distal blunt setae on the ventral portion of ventral plate, one large seta after group of distal setae. Glans without dorsal process. Stylus with apical setae subequally sized. Colour (in alcohol). As it is old material, the examined exemplar has lost its colour and is entirely dark yellow. The original description says that the species body and all the appendages are rusty-brown ('Färbung des Körpers und sämtlicher Gliedmaben einfarbig rostbraun'). Female. Translated from original description: apical apophysis of coxa IV reduced and spiniform. Trochanter IV narrow, armed REVISION OF HETEROPACHYLINAE 477 with a distal spiniform apophysis without conspicuous armature on femur IV. Free tergites not fused to the dorsal scutum, free tergite II bearing a small median spine and free tergite III a small tubercle.
Notes:
The original description was based on syntypes, a male and a female. The male was here designed as lectotype, although the female, that would have been the unique paralectotype, is lost.
DISCUSSION PHYLOGENY AND CLASSIFICATION
The current systematic arrangement of Heteropachylinae was unsatisfactory. The classification at genus level of this subfamily contained little information about the relationships amongst species as six of the former eight genera were monotypic. One of the accomplished goals of this work was to propose a classification that diminished the multiplication of genera that had resulted from the rigid system of classification created by Roewer (e.g. 1923) and that reflected a hypothesis of the phylogeny. The new classification proposed for the group can be obtained from the tree resulting from the equal weighted analysis (Figs 1, 2) and also from the trees obtained by the implied weights analysis with all concavities used [graphically represented in Fig. 1 by sensitivity plots ('Navajo rugs'); See also Table 3 ]. This demonstrates the stability of this hypothesis, a desirable feature for a classification scheme. There was a reduction from eight to three genera, only one of them monotypic. Although the creation of monotypic genera is undesirable, this was the best decision considering the results. There were two alternatives to this solution. (1) Place the species of the monotypic genus into Pseudopucrolia, which was not supported either by reasonable values of bootstrap and Bremer support or corroborated by the implied weights analysis with any of the concavities (k). Besides, Pseudopucrolia as defined by this paper is composed by homogeneous species and the addition of M. neptunus would not keep the easiness to delimit the genus. (2) Make the synonymy of all genera of Heteropachylinae with the oldest, Heteropachylus. This alternative would not enclose a satisfactory amount of phylogenetic information because it would not aggregate further than the existence of the subfamily itself. The other new species, Heteropachylus ramphonotus sp. nov. and H. gracilis sp. nov., were allocated into a pre-existing genus. Although the support of these species grouped with the already-described species of Heteropachylus was weak, it was recovered by all the analyses performed (including implied weighting) and it is a much more informative solution than describing new genera for each species. This is the first relationship hypothesis proposed for the species of Heteropachylinae. It is one of the few groups of Laniatores created based upon a phylogenetic analysis (Kury, 1994) . The terminals used by Kury were groundplans and not exemplars, and because the paper was on a broader subject, the early lineages of Gonyleptidae, it did not deal in detail with the subfamily itself. In his analysis, Kury (1994) pointed out one synapomorphy for the group, the free tergites with projected corners and more or less fused with scutum (Kury, 1994: 345, character 13, state 1) . This character was included in the present analysis although it has been expanded into four characters (characters 24, 25, 30, and 38 of this paper). Of these four, two are synapomorphies of Heteropachylinae, fusion of free tergites I-II to dorsal scutum in males (character 24, state 1) and free tergite II with protuberant corners (character 30, state 1). These results partially corroborate Kury's (1994) results.
Although comparisons amongst the species of Heteropachylinae are occasional in the literature, there are some sparse indications of relationship amongst some genera based on morphological resemblance (Roewer, 1930; Soares, 1968 Soares, , 1977 Mendes & Kury, 2003) . Some of them were corroborated, as the indication made by Roewer (1930) of a relationship amongst Thaumatoleptes, Triaenosoma (= Pseudopucrolia), and Melloa, and between those with Tribunosoma pointed out by Mendes & Kury, 2003 . All these genera were here synonymized with Pseudopucrolia. The relationship between Aesotrinoma and Triaenosoma (= Pseudopucrolia) pointed by Soares (1977) has been partly corroborated here as both are part of Heteropachylinae, a then non-existent subfamily. However, they are here classified into separate genera (Heteropachylus and Pseudopucrolia, respectively). The hypothesis of relationship between Canopilio (= Mangaratiba) and the genera Heteropachylus and Tribunosoma commented on in the description of Canopilio (Soares, 1968) was not corroborated. The hypothesis was based on the presence of armature on the corners of the free tergites on the only species described for the genus (Canopilio acanthoproctus = Mangaratiba acanthoprocta). Nevertheless, the present cladistic analysis showed that the presence of such armature in Mangaratiba is convergent with the genera of Heteropachylinae, and that the genus does not possess any synapomorphy shared with the other members of the subfamily. An accurate examination of the morphology of the species of Mangaratiba, even without a cladistic analysis, points to the removal of the genus from the subfamily. As the present analysis was not inclusive enough to determine in which subfamily Mangaratiba would be better allocated, I suggest returning it to where it was originally described, Pachylinae, although I did not find any evidence of this relationship. Some characters that were once traditionally used in the systematic of Laniatores were tested in the present analysis. The number of mesotergal areas was used by Roewer to define groups (e.g. Roewer, 1923) , and it is still a main character used to differentiate Gonyleptinae from Pachylinae, as none of these subfamilies currently has a reasonable definition based upon phylogenetic studies. This character certainly varies a lot inside Gonyleptidae. In this analysis, the condition of the state 'four defined areas' (character 12, state 0) is the plesiomorphic state. The fusion of areas III and IV (state 2) can be presumed as long as the species of Pseudopucrolia and Magnispina gen. nov. show a vestige of this fusion in area III (in some specimens only). The fusion of the original areas III and IV occurs independently in two more species, H. ramphonotus sp. nov. and H. crassicalcanei. The other character largely used by past authors to define taxa was the presence of paired armatures on mesotergal areas. The presence of a pair of granules on these areas can be a highly subjective character, as when the area is entirely granulous the absence or presence could be misinterpreted. Additionally, when the granules are very small they could be easily missed. The phylogenetic signal of this character (character 14) in the present analysis was very weak (CI = 0.14, RI = 0.14), showing that it is not an adequate character to rely on. Thus, the results show that these characters should not be used to define groups without further investigation.
The present work was not focused on the internal relations of Gonyleptidae and the lack of previous detailed analyses of the family complicates the choice of adequate outgroups for the analysis of one of its subgroups. As Heteropachylinae is one of Kury's (1994) early lineages of Gonyleptidae, I used representatives of those lineages as outgroups. Moreover, I represented some more 'typical Gonyleptidae', Goniosomatinae, Caelopyginae, and Pachylinae, the latter being the only subfamily represented by two terminals, one of them the type species of the type genus (P. chilensis).
Although Metasarcinae and Borguyiinae were recovered as early lineages of Gonyleptidae, none of the analyses performed showed Heteropachylinae and Cobaniinae as so. Instead they appear in a monophyletic clade together with P. chilensis, a clade related to the remaining Gonyleptidae represented, including the genus Mangaratiba. Only a detailed investigation on the internal relations of Gonyleptidae can reveal more accurately the phylogenetic position of Heteropachylinae in the family and its closer groups, and the allocation of Mangaratiba. A work of such scope is currently greatly needed.
SEXUAL DIMORPHISM AND POLYMORPHIC MALES
The description of taxa of Laniatores based only upon females should be avoided as much as possible, but this was a consistent practice of early authors (e.g. Roewer, 1923; Mello-Leitão, 1932) . The diagnostic features of genera and species of Gonyleptidae almost always include characters from structures on leg IV (e.g. Pinto-da-Rocha, 2002; Mendes & Kury, 2003; Kury, 2003b) , which are usually reduced in the case of females. In Heteropachylinae the females are highly homogeneous and, in addition to the reduced armature of leg IV, they do not possess as complex structures on the free tergites as the males. As a result, to identify material with only females of Heteropachylinae is an almost impossible task.
Besides the remarked-upon sexual dimorphism, I detected polymorphism amongst males in Heteropachylinae. I found some males to be female-like, smaller than the most 'powerful' males, with dorsal scutum less convex, granulation of body more visible and armature of free tergites and femur IV reduced. One of the first authors to record this phenomenon for Laniatores was Forster (1954) for Triaenonychidae. He denominated robust males as 'type a' and weak males as 'type b'. This nomenclature suggests the existence of two discrete types of males. However in the species for which I could observe a large number of specimens, for instance Pseudopucrolia mutica, I could see a continuum in the development of these features, and not two discrete types of males (Fig. 26) . The presence of polymorphisms should always be reported as it could lead to errors such as the description of more than one species for the same unit, based on polymorphic specimens. There are also records of polymorphisms for Pachylinae (Kury, 2008) and for other families of Opiliones such as Cosmetidae (Pérez-González & Vasconcelos, 2003) and Sclerosomatidae (Tsurusaki & Cokendolpher, 1990) .
GEOGRAPHICAL DISTRIBUTION
Before the present work, the distribution of Heteropachylinae was recorded to the Atlantic Forest from Ceará to Paraná states of Brazil (Kury, 1994; Kury, 2003a) . With the removal of Mangaratiba, the group was restricted from Ceará to Espírito Santo state (Figs 27, 28) . The subfamily is the main representative of Gonyleptidae in the north-east of Brazil and shows a disjunct distribution in relation to other subfamilies such as Caelopyginae, Goniosomatinae, and Mitobatinae (Kury, 1991 (Kury, , 2003a Pinto-da-Rocha, 2002; Pinto-da-Rocha, Silva & Bragagnolo, 2005; DaSilva & Gnaspini, 2010) . The identity of the sister group of Heteropachylinae without a detailed analysis of Gonyleptidae is uncertain, but it is probable that it REVISION OF HETEROPACHYLINAE 479 is distributed in the Atlantic Forest of south-southeastern Brazil, as for the subfamilies cited above.
Pseudopucrolia has a broad distribution, including the whole area of distribution of the subfamily, reaching north of Espírito Santo state (Fig. 27) . Three from its four species are distributed in latitudinal parapatric bands: (1) P. rugosa, in the extreme north-east of Brazil, (2) P. discrepans in Paraíba, Pernambuco, and Sergipe states and (3) P. mutica on the coast from Bahia until north of Espírito Santo state. Pseudopucrolia incerta is endemic to one locality in the Pernambuco coastal forests, inside the distribution area of P. discrepans. 
